A Report upon the Pathological Condition of the Aorta of King Menephtah, traditionally regarded as the Pharaoh of the Exodus. By S. G. SHATTOCK.
THIS interesting relic was sent to the Royal College of Surgeons by Dr. G. Elliot Smiith, with the permission of Professor G. Maspero, Directeur-general du Service des Antiquites de l'Egypte. The milulmmy is reputed upon an Alexandrian tradition to be the Pharaoh of the Exodus. It was found in 1898 bv M. Loret in the tomb of Amuenhotep at Biban-el-Muluk, Thebes, and was brought to the Museum at Cairo in 1900. The inuuinny was unwrapped in July, 1907, by Dr. G. Elliot Smith (acting on the instructions of M. Maspero), who has furnished a report upon it in the Annales du Service des Antiquit6s de l' Egypte, 1907. It was found to be that of anl old, almost bald man; the thyroid cartilage was ossified. The embalming wound lay in front of the iliac crest and parallel with Poupart's ligament. All the viscera had been relmoved except the heart. The skin was thickly encrusted with chloride of sodium; the body had been packed with a white cheesy miiaterial of the lkind whiclh Professor W. A. Schmidt considered to consist of the decoimiposition-products of a-mixture of butter and soda.
As the interest attaching to the specimen is almost exclusively historical, I may give one or two citations from Dr. G. Elliot Smith's report: " Even without the evidence of the writing on the shroud many (letails of the process of mumnification would have enabled us to put this mummy into the same group as those of Itamses III (unrolled by M. Maspero in 1886) and Siptah and Seti II (unrolled by me in 1905) ; and the physical characters of the rnummy itself are such as to suggest a near affinity to Ramses II and Seti I. On these grounds there can be little doubt as to the correctness of the identification of this mummy as Menephtah. " The inuminy was wrapped in a sheet of fine linen, which covered the front and sides of the body, but not the back. It passed over the head and extended behind the neck; at the other .end it enclosed the feet and ended behind the ankles, its two lower corners being dr-awn forward and tied in front of the ankle-joint. The name was written in ink on this sheet in hieratic characters across the chest. It was very much faded. " All the viscera were removed from the body-cavity, except (possibly) the heart. I was able to recognize part of the heart pushed far up into the thorax, but still attached to the aorta. Whether or not it was intended to leave the whole heart in the body, as the practice was in the time of the twenty-first dynasty, I cannot say.
"The aorta was affected with severe atheromatous disease, large calcified patches being distinctly visible.
"The body had been packed with that white cheesy mo-aterial, such
The Pharaoli of the Oppression. as I found in many mummies of the priests of Amen (of the twentyfirst dynasty). My colleague, Professor W. A. Schmidt, considered the material (in the case of the latter mummies) to consist of the decomposition-products of a mixture of butter and soda. " A very curious feature of this mummy is the complete absence of the scrotum, which was certainly removed before the process of embalming was complete. The penis was, however, left intact. " The hands were placed in the position of grasping sceptres, each 15 mm. in diameter, the thumbs being in the position represented in the bas-reliefs.
"The skin of the body is thickly encrusted with salt, which my colleague, Mr. W. M. Colles, has examined and found to be sodium chloride."
The piece of aorta sent to the College is 3 cm. in length. On gently brushing away the debris fronm the surface there was exposed a perfectly well-defined arterial wall, which, although readily torn, was of firm glue-like consistence, and of a deep brown colour. The material w. s not dry, but moist, as though impregnated with some hygroscopic material. This condition is attributable to the chloride of sodiuimi and the mixture of butter and soda used in the embalming; the friable material on the aorta was di6tinctly salt to the taste. As deduced from the microscopic sections afterwards prepared, the debris removed consisted chiefly of the outer, more fibrous coat, or adventitia, the preservation of the rest of the wall being due to the large amount of elastic tissue in its composition. At one of the cut ends the section has passed through a slightly curved calcareous p)late 6 inm. in dianmeter, which lies in the deeper part of the internal and muscular coat, its inner surface being still covered with a thin layer of the intiimia. At the other end the cross-section of the arterial wall is of unifornm and not abnormal thickness, and presents no disease that is obvious to the naked eye. The general form of the vessel is throughout regular, without any abnormal dilatation.
A small portion of the material from the apparently unaltered end, after being placed for some days in-absolute alcohol, was soaked in water for forty-eight hours, and then in solution of gum arabic; the sections were prepared in the usual way by means of the freezing microtome; they were readily cut, and their subsequent manipulation offered no difficulties. After being transferred to distilled water, some were stained with Ehrlich's haemotoxylin, followed by eosin; others with carbol thionine (two nminutes, washed at once in absolute alcohol, cleared with clove oil and lmounted in xylol balsami), and some were examined in Farrant's medium without being stained at all. Certain of the unstained sections were first immersed for forty-eight hours in 20 per cent. acetic acid, and others in 10 per cent. hydrochloric acid.
EXAMINATION OF THE UNSTAINED SECTIONS MOUNTED IN
FARRANT'S MEDIUM.
These sections display a series of long, parallel, wavy lamellhe of elastic tissue, disposed at regular intervals. Between them there is an intervening material of greater breadth than the lamellae themselves, and in this there lie groups of minute refractive particles which want the regular spherical form of fat, and are evidently of inorganic nature. The intervening material, where not infiltrated with calcareous particles, exhibits distinct traces of a subdivision disposed transversely with respect to the lumen of the vessel, parallel with the sections of the elastic laimelle, and representative of the muscle-cells. In other places the material between the lamella, consists chiefly of a close network of fine elastic fibrillke (see fig. 1, p. 126) .
The section comprises only the nmiddle coat, the presence of the inorganic particles in the interlamellar substance indicating the calcification of the muscle-cells, and the whole picture accurately reproducing that presented in senile calcification of the media of the aorta. That this is the lesion present is shown by the action of dilute acids. Did the particles in question consist of sodiumn chloride they would have disappeared during the passage of the sections through distilled water.
SECTIONS TREATED FOR TWENTY-FOUR HOURS WITH 10 PER CENT. HYDROCHLORIC ACID AND EXAMINED IN GLYCERINE.
The general structure is unaltered; the elastic lamellke are unaffected.
The crystals have disappeared from the intermediate substance. After treatiment for twenty-four hours with 20 per cent. acetic acid the crystals siinilarly disappear; the elastic lamellee and the fine elastic fibrillm ofthe intervening substance remain unchanged.' When the ' In sections of the normal aorta the muscle-cells of the media are comparatively few, and by no means constitute the whole of the interlamellar material; the rest, as told by the use of Unna's acid orcein stain, consists of a delicate network of fine elastic fibrillke. action of 10 per cent. hydrochloric acid is watched upon an uncovered section on a slide, the excess of water having been first removed, no liberation of gas takes place, showing that the inorganic material contains no calcium carbonate.
That the particles do not consist of calciulmi oleate, resulting from the coimbination of calciunm salts of the plasma with oleic acid set free by thẽ~~~~~4~~~~~~~~F IG. 1. FIG. 2. splitting of fat in a degenerate media, is proved by the absence of oil droplets (oleic acid) in the sections treated with 10 per cent. hydrochloric acid. When oleate of lime is observed icroscop)ically during the addition of 10 per cent. hydrochloric acid the solid particles inmmliediately give place to fine oily drop)lets of oleic acid. Nothing of the kind occurs in the sections.
EHRLICH'S H 1EMOTOXYLIN AM) EosLN.
The elalstic lamello take a faint pink coloration in sections so stained and afterwards dehydrated with absolute alcohol, cleared in clove oil, and iounted in xvlol balsamii. The chief colour of the section is due to the staining of the intervening muaterial. This is of a somewhat pale reddish violet, b)ut nio cell-nuclei are brought out in the tissue. There is a clear indication of a striation )arallel with the elastic lamellee and evidently resulting froml the disposition of the miuscle-cells.
CARBOL THIONINE.
Sections stained for two miiinutes, washed in absolute alcohol, cleared with clove oil, and muounted in xylol balsam. The elastic lamellh are stained of a pale sky blue; the intervening rmiaterial is of a duller, more violet tint ; the latter immaterial is abundantly infiltrated with small particles of calcium phosphate.
A second series of sections cut from another piece of the aorta have a further interest, inasmuch as they show remiinants of the deeper portion of the intimna. This is distinguished by the greater fineness and closer disposition of the elastic laimmellee which chiefly comilpose it. In the sections stained withearbol thionine the structure is very distinctly brought out, the fine elastic lamellee and fibres being coloured of a pale blue. The area of the intiitla included in the section presents nothing abnormal.
